Materials and Methods
Prepara non of Cell Blocks. Four human cervical carcinoma cell lines were used as the starting material for hybridization:
HeLa, containing 10-50 copies HPV 18 (7, 11) ; Caski, containing 400-600 copies HPV 16 (1,7); SiHa, containing 1-2 copies HPV 16 (1, 7, 11) ; and HTB31 (also called C33A), contaming no HPV genetic information (16). These cell lines were obtained from American Type Culture Collection (Rockville, MD) and grown to confluence in Dulbecco's modified Eagle's medium with 10% fetal calf serum. Cells were dislodged mechanically and washed and re-suspended in fresh medium.
Viability as determined by vital staining, was as follows: HeLa, 88% viable; CaSki, 75% viable; HTB35, 50% viable; HTB31, 42% viable. To reproduce the conditions found in routinely processed tissue sections and to provide identical samples for each hybridization analysis, formalinfixed, paraffin-embedded cell blocks ofeach cell line were prepared. Pellets consisting of at least 106 cells were prepared by spinning the cell suspension into celloidin bags (2) . The pellets were placed in neutral buffrred formalin and processed routinely into paraffin blocks with the day's surgical specimens.
Paraffin blocks were stored at room temperature. Sections of the cell blocks were cut and mounted on silanized coated slides as previously described (14) and stored unmelted at room temperature until hybridization. Adjacent serial sections were utilized for the two methods of hybridization compared. five, or equivocal without knowledge of the cell line or probe used, and then re-examined with knowledge ofthe "expected" result. Autoradiographic slides were also evaluated by dark field microscopy.
Morphological integrity of the cells was also rated.
Colorimetric
In Situ Hybridization. With minor modifications, a previously described protocol ofautomated in situ hybridization was followed (14) Figure 2B ). Clear positive hybridization results are seen with both probe labels. A strong dot pattern is visible with 35S, but the punctate distribution of signal within the nucleus is more clearly seen with the biotin label. CaSki cells gave negative hybridization with HPV 18 probes labeled with either method (data not shown). Figure  3 shows HeLa cells (containing 10-50 copies HPV 18) hybridized with HPV 18 probes labeled with 355 ( Figure  3A) or biotin ( Figure  3B ). The results are easily interpreted as positive with either probe label, but a dot-like pattern of nuclear signal is discemed only with the colorimetric method ( Figure  3B ). The hybridization results with HPV 16 probes labeled by either method were negative (data not shown).
In situ hybridization results for SiHa cells (containing 1-2 copies HPV 16) are shown in Figures 4A-4D Figure  3B 
Discussion
The protocols ofhybnidization presented for biotin and 355 probes were each optimized by laboratories familiar with each procedure.
There is no significant difference between the two protocols in tis- 
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: , ,1 cr,. The detection system employed in this study is the one we found to be the most reliable with an acceptable signalto-noise ratio.
The final results of both optimized methods are similar, with differences most clearly seen at the limits ofsensitivity. With CaSki cells, where the copy number is high, the signal adopted a strong dot pattern, but as shown in Figure 2, 
